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[57] ABSTRACT 

A web intended to be used as a topsheet or a backsheet 
defining front and rear sections and a crotch section extend- 
ing therebetween in a disposable garment is continuously 
fed in its longitudinal direction, and a width of the web is 
divided in two halves along a longitudinally extending 
cutting line describing a curve approximate to a sine curve 
in and thus two webs are obtained. These two webs are 
transversely spaced from each other by a predetermined 
dimension and one of these two webs is longitudinally 
shifted relatively to the other by period. Thereafter, these 
two webs are joined together in their overlapping regions. 
The two webs thus joined together is cut for every period 
with each pair of such overlapping regions lying in a middle 
of this period. The invention can thereby provide the top- 
sheet or the backsheet without any waste pieces cut there- 
from. 

2 Claims, 3 Drawing Sheets 




08/08/2003, EAST Version: 1.04.0000 




08/08/2003, EAST Version: 1.04.0000 



U.S. Patent Jan. 12, 1999 Sheet 2 of 3 5,858,151 




08/08/2003, EAST Version: 1.04.0000 



U.S. Patent 



Jan. 12, 1999 Sheet 3 of 3 



5,858,151 



FIG.3ca) 



21 12A 22 

FIG.3(B) 



12A 

FIG.3(C) 



21B 



^12B 


— 


L 










-\ ) 




21 B 




26 ' 18 23 26 21A 27 



08/08/2003, EAST Version: 1.04.0000 



5,8: 

l 

PROCESS FOR MANUFACTURING A SHEET 
MEMBER FORMING A PART OF 
DISPOSABLE GARMENT 

BACKGROUND OF THE INVENTION 

Hie present invention relates to a process for manufac- 
turing a sheet member intended to be used as a topsheet or 
a backsheet forming a part of a disposable garment such as 
a disposable diaper, training pants, incontinence pants and 
the like. 

There have been proposed various disposable garments 
such as disposable diapers, training pants and incontinence 
pants having a front section, a rear section and a crotch 
section extending therebetween. In general, such garment 
comprises a skin-contactable topsheet, a skin- 
noncontactable backsheet and optionally a liquid-absorbent 
core disposed therebetween. In these sheets, the crotch 
section has transversely opposite side edges thereof curved 
inward with respect to the garment to improve a fitness 
around the wearer's legs and the sheets as a whole present 
a sandglass-shape in unfolded states thereof. 

The topsheet or backsheet in such sandglass-shape can be 
obtained by cutting off substantially semicircular pieces 
from transversely opposite long sides of a rectangular non- 
woven fibrous sheet or plastic film. However, these semi- 
circular pieces of sheets arc usually discarded as waste 
pieces and material is correspondingly wasted. 

SUMMARY OF THE INVENTION 

In view of the problem as mentioned above, it is a 
principal object of the invention to provide a process for 
manufacturing a sheet member intended to be used as a 
topsheet or a backsheet forming a part of a disposable 
garment allowing transversely opposite side edges of a 
crotch section of the garment to be curved inward with 
respect to the garment and thereby to obtain a sandglass- 
shaped topsheet or backsheet without any wasteful use of 
material. 

The object set forth above is achieved, according to the 
invention, by a process for manufacturing a sheet member 
intended to be used as a topsheet or a backsheet forming a 
part of front and rear sections of a disposable garment 
having the front section, the rear section and a crotch section 
of the garment extending between the front and rear 
sections, the crotch section having transversely opposite side 
edges curved inward with respect to the garment, the process 
for manufacturing the sheet member at least comprising the 
steps of: 

a. continuously feeding a web intended to form the 
topsheet or the backsheet in a longitudinal direction 
thereof; 

b. dividing a width of the web in two halves along a 
cutting line continuously extending in the longitudinal 
direction and describing a curve approximate to a sine 
curve defined by a predetermined period and ampli- 
tude; 

c. shifting any one half of the divided web relatively to the 
other half in said longitudinal direction by odd times of 
Yi of said period; 

d. transversely spacing the two halves of the web from 
each other by a dimension which is equal to or less than 
said amplitude ;c. integrally joining the two halves of 
the web after the steps c and d in overlapping regions 
thereof; and 

f. cutting the two halves of the web along transversal 
cutting lines each provided for every period with each 
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pair of the overlapping and joined regions lying in a 
middle of each said period. 
The process according to the invention can be useful not 
only for manufacturing the backsheet as in the embodiment 

5 as described above but also for manufacturing the topsheet. 
These topsheet and backsheet may be not only those 
employed in the flat type disposable diaper as in the illus- 
trated embodiment but also those employed in the other 
garments such as shorts-type disposable diaper, training 
pants and incontinent pants. 

According to the inventive process for manufacturing 
topsheet or backsheet of garment, the web continuously fed 
is divided in two halves along the cutting line describing the 
longitudinally extending sine curve and one of the two 
halves of the web is shifted relatively to the other half 

15 longitudinally as well as transversely so as to form the 
curved edges intended to surround the wearer's legs, respec- 
tively. Accordingly, the process of the invention produces no 
waist pieces of a cut web. 

Securing of the elastic members performed along the 

20 cutting line advantageously facilitates placement of the 
elastic members extending along the edges adopted to 
surround the wearer's legs and also extending across the 
crotch section simply by joining the front and rear sections 
to each other. Furthermore, the elastic members to be laid 

25 along front and rear halves of the edge around each leg- 
opening, respectively, can be secured to the web by oscil- 
lating these elastic members together in the same direction 
along the cutting line. In this way, means for placement of 
the elastic members can be correspondingly simplified in 

30 comparison with the conventional technique by which the 
elastic members must be oscillated in different directions. 

Other objects, advantages and features of the invention 
will be apparent from the following description. 

3 5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a diaper as partially broken 
away; 

FIG. 2 is a perspective view of a backsheet as partially 
broken away; and 
40 FIG. 3(A)-3(C) are schematic diagrams illustrating a 
process for manufacturing the backsheet, the process going 
through steps (A), (B) and (C). 

DESCRIPTION OF PREFERRED EMBODIMENT 

45 FIG. 1 is a perspective view showing a diaper 1 as viewed 
from its rear side and as partially broken away, in which the 
diaper 1 comprises a liquid-permeable topsheet 2 made of 
nonwoven fibrous sheet, a liquid-impermeable backsheet 3 
made of plastic film and a liquid-absorbent core 4 disposed 

50 therebetween. The diaper 1 has a front section 6, a rear 
section 7 and a crotch section 8 extending therebetween. The 
topsheet 2 and the backsheet 3 are joined to each other along 
portions thereof extending outward beyond a peripheral 
edge of the core 4. Transversely opposite side edges of the 

55 crotch section 8 are curved inward with respect to the diaper 
1 to define edges 9 of respective leg-openings. Along the 
respective leg-openings* edges 9 and along an upper end of 
the rear section there are provided elastic members 12, 13, 
respectively, so as to be disposed between the topsheet 2 and 

60 backsheet 3 and to be secured in a longitudinally extended 
state thereof to an inner surface of the topsheet 2 and/or the 
backsheet 3. The elastic member 12 associated with the 
leg-openings further extends across the crotch section 8, i.e., 
between the respective leg-openings* edges 9, as will be 

65 described later more in detail. A pair of tape fasteners 14 
extend outward from transversely opposite side edges of the 
rear section 7. 
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The backshect 3 shown by FIG. 2 in a perspective view 
as partially broken away comprises a front sheet 16 forming 
the front section 6 and approximately a front half of the 
crotch section 8 extending from the front section 6, on one 
hand, and a rear sheet 7 forming the rear section 7 and 5 
approximately a rear half of the crotch section 7, on the other 
hand. These two sheets 16, 17 overlap each other in a 
longitudinally middle region of the crotch section 8 and are 
integrally joined to each other along an adhesive line 18 
continuously extending across the diaper 1 to assume a 1Q 
sandglass-like shape. The topsheet 2 is made of a single 
sheet of nonwoven fibrous sheet which is identical to the 
backsheet 3 with respect to a shape and size thereof, while 
the topsheet 2 is not illustrated in detail. 

FIG. 3 is a schematic diagram illustrating a process for 
continuously manufacturing the backshect 3, the process 15 
going through steps (A), (B) and (C). At the step (A), 
continuous uncut film 21 adapted to form the backsheet 3 is 
longitudinally fed from a source roll thereof. The uncut film 
21 passes a cutter (not shown) adapted to oscillate at an 
amplitude W in a transverse direction thereof and a period 20 
L in a longitudinal direction thereof along a continuous 
cutting line 22 describing a curve approximate to a sine 
curve. The uncut film 21 is thus cut at a transversal middle 
thereof in two halves, i.e., film strips 21 A and 21B which 
longitudinally extend, respectively. In this regard, it should 25 
be understood that, before the uncut film 21 is provided with 
the cutting line 22, continuous elastic members 12A, 12B 
may be secured in a longitudinally extended state thereof to 
the uncut film 21 so as to extend parallel to the predeter- 
mined cutting line 22 on either side thereof, as shown by 30 
FIG. 3, by using a traverse technique which is known from 
the disclosure of U.S. Pat. No. 5,147,487, issued to Nomura 
et al, which is herein incorporated by referenced and adapted 
to place the elastic members on the backsheet along the 
curve approximate to a sine curve. These clastic members 35 
12A, 12B form together at the final step the previously 
mentioned elastic member 12 associated with the leg- 
openings. 

At the step (B), the film strips 21A, 21B are transversely 
spaced from each other by a predetermined dimension D v 40 
The dimension D 1 is controlled to be equal to or less than the 
amplitude W. 

At the step (C), one of the film strips 21A and 21B is 
longitudinally shifted relatively to the other by one half 
period L/2 or odd times thereof so that regions 23 of the film 45 
strip 21A in the proximity of respective crests of the cutting 
line 22 (Refer to the step B) may overlap regions 24 of the 
film strip 21B in the proximity of respective troughs of the 
cutting line 22. In these overlapping regions 23, 24, the film 
strips 21a and 21B are joined together by respective joining 50 
lines 18. To achieve such joining, one of these film strips 
21A, 21B may be applied with hot melt adhesive to form the 
linear adhesive lines 18 or may be heat-sealed to each other. 
After these film strips 21A, 21B have been joined together, 
each pair of the regions 23, 24 associated with each other in 55 
which the film strips 21 A, 21 B have been joined together 
ties at a middle of each period L of the cutting line 22. The 
film strips 21A, 21B are successively cut along transversal 
cutting lines 26 (indicated by broken lines) each provided 
for every period L to obtain individual backsheets 3 one of 60 
which is shown by FIG. 2. In this regard, it should be 
understood that, at the step (C), a liquid-absorbent core 27 
indicated by an imaginary tine may be placed on the film 
strips 21A, 21b, then a web of nonwoven fibrous sheet 
adopted to form the topsheet 2 may be placed on the core 27 65 
and the film strip 21 A may be joined to the film strip 21B 
around the core 27 before the cutting lines 26 are formed. 



In the individual backsheet 3 obtained through the steps 
(A), (B) and (C), oblique edges extending between the 
respective pairs of adjacent crests and troughs of the cutting 
line 22 describing the curve approximate to the sine curve 
define the curved edges 9 intended to surround the wearer's 
legs, respectively. The continuous elastic members 12A, 
12B forming together the elastic member 12 associated with 
the respective leg-openings extend along the cutting line so 
that, in the individual backsheet 3, these elastic members 
12 A, 12B extend across the crotch section 8 as will be seen 
in FIG. 2 and also intersect each other in the proximity of 
transversely opposite side edges of the crotch section 8. 
Though not shown, the film strips 21 A, 21B having the 
elastic members 12 A, 12B secured thereto arc held by 
appropriate means to prevent the film strips from being 
wrinkled due to contraction of these elastic members 12 A, 
12B and 13A. 

Materials employed for the topsheet 2 and backsheet 3 of 
this invention are not limited to those employed by the above 
described embodiment in reference with the accompanying 
drawings. For example, it is also possible to employ porous 
plastic film as material for the topsheet 2 and to employ 
nonwoven fibrous sheet or laminate of nonwoven fibrous 
sheet and plastic film as material for the backsheet 3. Each 
of the elastic members 12A, 12B may comprise a plurality 
of elastic elements. 

The entire disclosure of Japanese Patent Application No. 
Hei 8-41383 filed on Feb. 28, 1996 including specification, 
claims drawings and abstract are herein incorporated by 
reference in its entirety. 

What is claimed is: 

1. A process for manufacturing a sheet member intended 
to be used as a topsheet or a backsheet forming front and rear 
sections of a disposable garment comprising the front 
section, the rear section and a crotch section extending 
therebetween, the crotch section having transversely oppo- 
site side edges curved inward with respect to the garment, 
the process for manufacturing the sheet member at least 
comprising the steps of: 

a. continuously feeding web intended to form the topsheet 
or backsheet in a longitudinal direction thereof; 

b. dividing a width of the web in two halves along a 
cutting line continuously extending in said longitudinal 
direction and describing a curve approximate to a sine 
curve defined by a predetermined period and ampli- 
tude; 

c. shifting any one half of the divided web relatively to the 
other half in said longitudinal direction by odd times of 
Yi of said period; 

d. transversely spacing the two halves of the web from 
each other by a dimension which is equal to or less than 
said amplitude; 

e. integrally joining the two halves of the divided web 
after the steps c and d in overlapping regions thereof; 
and 

f. cutting the two halves of the divided web along trans- 
versal cutting lines each provided for every period with 
each pair of the overlapping and joined regions lying in 
a middle of each period. 

2. A process according to claim 1, wherein elastic mem- 
bers are secured in a longitudinally extended state thereof to 
the web parallel to said cutting line on either side thereof 
before the width of the web is cut in two halves along said 
cutting line. 
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[57] ABSTRACT 

An arrangement of a disposable diaper in which there 
are provided elastic members extending not only along 
opposite side edges of an opening formed in a skin-con- 
tacting topsheet but also further extending beyond lon- 
gitudinally opposite ends of the opening substantially to 
longitudinally opposite ends of the skin-contacting top- 
sheet so that the opening may sufficiently rise up to- 
gether with the skin-contacting topsheet to assure reli- 
able introduction of excretions through this opening 
into a pocket space defined between the skin-contacting 
topsheet and a separately provided topsheet underlying 
the skin-contacting topsheet 

4 Claims, 3 Drawing Sheets 
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tv«™«v tacting topsheet centrally formed with the opening and 

DISPOSABLE DIAPER HAVING the separately provided topsheet underlying said skin- 

i^^^^i?^ 1 ™ PROVIDED contacting topsheet Accordingly, this space often can 

V ^ 5^}^^^ i pJ^P METHOD FOR not serve as a pocket into which excretions should be 

MAKING THE ELASTIC OPENING 3 reliably introduced and the wearer's skin may be unde- 

BACKGROlTNn nrTHE rwc^mnxr sirably smeared excretions. Such inconvenience 

BACKGROUND OF THE INVENTION will occur particularly when the diaper is tightly worn 

This invention relates to a disposable diaper having a °a the wearer's body with the skin-contacting topsheet 

skin-contacting topsheet provided with an elastic open- being pressed against the crotch zone of the wearer, 
ing for reliable introduction of excretions and also to a 10 In view of such a problem, it is a principal object of 

method for making this elastic opening. the invention to provide a novel arrangement of a dis- 

Japanese Utility Model Application Disclosure Ga- posable diaper in which there are provided elastic mem- 

zette No. 1 974-1 20439 discloses a diaper-cover having a bers extending not only along opposite side edges of the 

topsheet formed at its central zone with an . opening opening but also further beyond longitudinally, opposite 

extending longer in the longitudinal direction than in 15 ends of the opening substantially to the longitudinally 

the transverse direction of the topsheet, wherein the opposite ends of the skin-contacting topsheet so that the 

opening is provided along its peripheral edge with a skin-contacting topsheet centrally formed with the 

longitudinally stretchable elastic member so as to define opening may rise up from the separately provided top- 

aclosedloop-shaped elastic toe. Japanese Patent Appli- sheet underlying the skin-contacting topsheet by an 

cation disclosure Gazette No. 86-41304 also discloses a 20 extent suffident 

to form a desirecfDOcket space. 

disposable diaper having a topsheet formed at its central 

zone with an opening extending longer in the longitudi- SUMMARY OF THE INVENTION 

rnlw?^K ^ % t ? nsverse to?*™ of ^ In view of the object set forth above, the invention 

\Ztn."^r ^T^M* VT^ ^ 0Dg resides first in a disposable diaper having a skin-contact- 

h^dly opposite side edges with elastic members, re- 25 ^ fonnc 5^ m dak opening, said diaper 

The above-identified Japanese Utility Model Appli- J?!!^^ 

cation Disclosure Gazette No. 1974-120439 and Jaja- ™T7^t ^ f ™» f*- 

nese Patent Application Disclosure Gazette No. Wl f cd *** topshcet 311(5 531(3 backsheet . 

1986-41304 disclose neither a method for forming the 30 f d a ^-resistant second topsheet pverlymg said 

skin^ontacting topshcet with the opening nor a method ^ topsh f t to define said slon-contacting topsheet, 

for attaching the elastic member around the opening. It said s f ond ^P^^ bcm S fonned substantially at its 

is supposed that the elastic member is attached in an 031 ■ zonc WIth ^ opening extending longer in the 

endless fashion along the whole periphery of the open- longitudinal direction than in the transverse direction of 

ing closely adjacent the peripheral edge and then said 35 the second topsheet, said second topsheet being bonded 

elastic member is covered with the peripheral edge of its outcr P eri P her y to said first topsheet and longi- 

the opening. However, no specific method for. this can tudinally stretchable elastic members being attached 

be found in the specification. In view of the fact that the on }° ^ second topsheet along opposite side edges of . 

'439 application relates to a reusable diaper-cover, the said opening, characterized by that said elastic members 

method, probably employs the cutting and sewing tech- 40 emprise first and second elastic members provided 

niques well known in the art According to the latter, independently of each other so as to extend along oppo 

the central portion of the sheet is cut away to form the ^ te side edges of said opening, and to terminate substan- 

opening and both side edges of the opening are pro- ^ally in longitudinally opposite ends of said second 

vided with the respective elastic members bonded to the topsheet 

rear sides of the respective side edges with use of adhe- 45 Preferably, said second topsheet comprises first and 

sive. Consequently, the diaper provided by the latter is second sheet members. 

not only unseemly but also is unacceptably poor in the Preferably, said first and second sheet members are 

desired strength along the peripheral edge of the open- bonded to each other along mutually opposed inner 

ing because the elastic members are not covered at all edges in the proximities of longitudinally opposite ends 

though they are provided on the rear side of the sheet. 50 of these first and second sheet members. 

Moreover, such an arrangement will not result in the Preferably, said first and second elastic members 

formation of neatly uniform gathers along the .whole intersect or contact each other at longitudinally oppo- 

peripheral edge of the opening and therefore it can not site ends of said opening. 

be expected that the whole peripheral edge of the open- The invention resides also in. a method to form the 

ing tightly bears against the wearers skin. 55 skin-contacting topsheet of such novel diaper with the 

With bom the diaper-cover and the diaper disclosed elastic opening, comprising steps of: 
in the above identified Japanese Utility Model Applica- A. feeding continuous first and second elastic mem- 
tion Disclosure Gazette No. . 1974- 120439 and Japanese bers both maintained under elongation onto a first con- 
Patent Application Disclosure Gazette No. 198641304, . tinuous web longitudinally thereof so that said first and 
the opening is elasticized. by the elastic member at- 60 second continuous elastic members extend on the cen- 
tached thereto so that the periphery thereof tends to rise tral zone , of said first continuous web transversely 
up from a separately provided topsheet underlying the spaced from the first and second side edges opposed to 
skin-contacting topsheet However, the skin-contacting each other, said first and second continuous elastic 
topsheet is provided only around the periphery of the. members arc spaced from each other transversely of 
opening with the elastic member and, consequently, the 65 said first continuous web as alternating describing crests 
desired degree of such rising effect can not be expected and relatively wide troughs, with the respective crests 
from this well known arrangement. In other words, no described by said first continuous elastic member being 
adequate space can be obtained between the skin-con- opposed , to middle portions of the respective troughs 
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described by said second continuous elastic member and FIG. 4 is a schematic plan view illustrating a manner 

the respective crests described by said second continu- in which a second continuous web is bonded to said first 

ous elastic member being opposed to middle portions of continuous composite web over the area within which 

the respective troughs described by said first continuous the first and second elastic members are attached so as . 

elastic member, and simultaneously bonding said first 5 to form a second continuous composite web;: 

and second elastic members together utilizing an adhc- FIG. 5 is a schematic plan view illustrating a manner 

sive to: form a first continuous composite web; in which the portion of said second continuous compos-; 

B bonding a second continuous web to the first con- ite web defined between the first and second elastic 

tinuous composite 1 web over the area thereof within members is cut away to form third (A) and (B) continu- 

which the first and second continuous clastic members 10 ous composite web members; and : 

are fixed to the first continuous composite web to form FIG. 6 is a schematic plan view illustrating a manner : 

a second, continuous composite web; in which the third (A), and (B) continuous composite 

C. cutting away the part . of the second continuous web members are longitudinally shifted relative to each 
composite web defined between the first and: second other so that openings are defined therebetween, 
continuous elastic members extending in parallel to and 15 PREFERRED EMBODIMENT OF THE 
spaced from each other transversely of the second con- INVENTION 

tinuous composite web along the respective crests and 

troughs so as. to form cutouts destined to define said First > constructed accordingto the inven- 

openings and thereby to form third (A) and (B) continu-: tion wU1 be described by way of example in reference 

ous composite web members; 20 with'the drawings. — ■ ■ . 

D. longitudinally shifting said third (A) and CB) con- Referring to FIGS. 1 and 2, a diaper 10 comprises a 
tinuous composite web members relative to each other liqmd-penneable first topsheet It, a hqmd-impermeable 
so that the respective crests of the third (A) and (B) ba cksheet 12, a hquid-absorbent core 13 sandwiched 
continuous composite web members are symmetrically ^between and a Uquid-resistant second topsheet 14 
opposed to each, other in an overlapping relationship 15 "^STO the first topsheet 11. The second topsheet 14 ; 
transversely of these third (A) and (B) continuous com- : * T^^T^ with an openmg 16 which is longer 
posite web members and the respective troughs thereof m * e ^f^^ ^ f T^™-?" 
arTalso symmetrically opposed t^h other but define. "ff of *?* J* has l^tudmally opposite 
therebetween.the respeiCopeiiings; and , n ^ d «^g ^ular axes, respectively The openmg 

c m :j *uiStA\ „„Jfu\ JLL^T 30 16 may be formed at least within the crotch zone, 

te wah ™^^ni^? t? } C °?? U0US CGmP ° S " Th/second topsheet 14 actually comprises a pair of : 

te web members transversely thereof along imaginary ^ members 14ft 14* overlapping side by side and : 

S™" ^ ™? ^FT* rCSPCCtIVC ^ ° f having mutually opposed Ler s&^retpectivdy, . 

opposeo crests in naives.. ^ which are formed with cutouts 160! so that each pair of 

^f^^^ VtoK ^^^^^^ 35 mutually opposed cutouts will form the opening 16.: 
third (A) and (B) continuous composite web members m Rehiforcing Seet members 14c. lid made of Se same ■ 
an oyerlappmg -tdatamd.p to each other along inner ^ as that for the sheet members 14ft 14b are 

side edges ofthe respective pairs of mutually opposed booatd to rear sideso f the respective cutouts 16a along 
CI w j . . . edges thereof and: there are provided lonmtudinally: 

Under contractile force of the elastic members ex- 40 strct chable first and second elastic members 17ft 176, 
tending ^along the .opposite side edges of the openmg ^ comprising a plurality of elastic threads, attached 
and further extending beyond the longitudinally oppo- ^n^tion between the sheet members 14ft 14b , 

site ends of the openmg. substantially to the tongitudi- md thc rem forcing sheet members 14cl4a along those 
nally opposite endVof the second topsheet Ox., the edgesof the respective cutouts 1& with use of hot melt 
skin-contacting topsheet), said second topsheet rises up 45 type adhesive.(not shown). These first and second elas- 
from the first topsheet underlying this most significantly tic members 17ft 176 extend further beyond the longitu- 
around the openmg and: the portions of said elastic dinally opposite ends of the opening 16 substantially to 
members extending between the longitudinally opposite th e longitudinally opposite ends of the sheet members 
ends of the opening and the longitudinally opposite ends 144 . 146. The mutually opposed inner edges of the re- 
of the second topsheet, thus preventing the opening 50 spective sheet members 14ft 146 are overlapped and : 
from laterally shifting because these portions of the bonded together in the proximities of the respective 
elastic members should be necessarily positioned along sheet members' longitudinally opposite ends with use of 
the ■ center line of the crotch zone when the diaper is hot melt type adhesive (not shown), 
properly worn on the wearer's body. The first and second elastic, members 17ft 176 are 

BRIEF DESCRIPTION OF T HE DRAWINGS " provided independently of each other in contrast with a 

single continuous elastic member forming an endless 

The invention will be described by way of example in loop as conventionally employed by the aforesaid 
reference with the accompanying drawings, in which: known diaper-cover and, in addition, the mutually op- 

FIG. 1 is a perspective view showing an inner side of posed inner side edges of the respective sheet members 
a disposable diaper having a skin-contacting topsheet 60 14ft 146 overlapping in the proximities ofthe longitudi- 
constructed according to the invention; nally opposite ends thereof are bonded together utiliz- : 

FIG. 2 is a sectional view taken along a line 2—2 in ing hot melt type adhesive. Such unique arrangement. 
FIG: 1 ! allows the second topsheet 14 to be easily torn off along 

FIG. 3 is a schematic plan view illustrating a manner said overlapping inner side edges when it is desired to 
in which first and second elastic members are attached 65 expose almost the whole surface ofthe first topsheet 11 
to a first continuous web used as the starting material underlying the second topsheet .14 and thereby to 
for a second topsheet 0.e., the skin-contacting topsheet) scrape off solid excretion . held between the first top- 
to form: the first continuous composite web; sheet 11 and the second topsheet 14. Although said 
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overlapping inner side edges are bonded together utiliz- ond continuous elastic member 176 are opposed to mid- 
ing said adhesive, the hot melt type adhesive usually die portions of the respective troughs 1036 described by 
used for assembling of such diaper generally has not said first continuous elastic member 17ft and said first 
sufficient bonding force, even after cured, to make the and second elastic members 17a, 176 are bonded to said 
operation of said tearing off difficult 5 first continuous web 114a utilizing hot melt type adhe- 

Liquid excretion is introduced through the opening sive (not shown) in order to form a first continuous 
16 onto the first topsheet 11 and absorbed by the core 13 composite web 114ft. 

while solid excretion is introduced into a pocket space Referring to FIG. 4, a second continuous web 114c 
defined between the. first topsheet 11 and the second which is narrower than the first continuous composite 
topsheet 14. Such solid excretion can be scraped off 10 web 1146 is bonded to the first continuous composite 
from the first topsheet 11 exposed over a desired extent we b 1146 utilizing hot melt type adhesive (not shown) 
with thesecond topsheet 14 that has been torn off from ^ ^ - m thereof within which the first and second 
the longrtudmally ^opposite ends i of tbe opening 16. continuous elastic members 17ft 176 are fixed to the first 

Between laterally opposite odges of ^ topsheet 11 coa1iaim composite web 1146 in order to form a sec- 
and laterally oppos^dges of the backsheet 12 both 15 ond continuous composite web 1144 
ejrtendmg outward from both sides of^hqutd-absorb- Referrin t0 HGS( 4 ^ s ^ ^ UAd of ^ 
ent core 13 a plurality of clastic members 19 each com- ^uow composite web 114a defined be- 

SSfn H^S' f , a r the first contmuouVeMc member 17ft and the 

^ *hT~ chc ? ^ZT r 1 m t ,n «*°*» continuous elastic member 176 extending in 

s ch ^ 20 **** v*r" from -f ^stt ly of 

around the weaver's legs Similarly, between longhudi- ^second c^ntmuous compo S1 t C web 114J 1S cut away 

nally opposite ends of the topsheet n and the assorted %T?J^ 1 S °- ** ^ 

ends of the backsheet 12, there are provided a plurality ^ ^ f 16fl des ^ Vf^Tf 

of elastic members 24 each comprising, in turn, a plural" 25 fo ™ ^out ffand and fourth continuous 

ity of elastic threads, respectively, Joss to be sttetch- <»™?™* W f b ^^ 

able transversely of the sheets and to fit tightly around herring to FIG. 6, the tinrd and fourth continuous 

the wearer's waist composite web members 114*i, 114*2 are longitudinally 

The topsheet 11 may be made of nonwoven fabric, shifted reUtive to ^each other so that the respective 
porous plastic film or the like, the backsheet 12 may be 30 crasb 103a of thc tmrd 311(1 fourth co^tmuous compos- 
made of plastic film, laminated sheet of this plastic film Itc wcb memb «* 114e i> U4*2 are symmetrically op- 
and nonwoven fabric or the like, the liquid-absorbent P 0 ^ to other m 40 overlapping relationship 
core 13 may be made of a mixture of fluff pulp and high transversely of these third and fourth continuous com- 
absorption polymer powder or the like. The skin-con- . P 0 ^ web members 114ci, 114*2 and the respective 
tacting topsheet 14 and the reinforcing sheet members 35 troughs 1036 (or the lines 16a) thereof are also symmet- 
14c, 14a* are preferably made of water-repellent and ricall y OPP 0 ^ each other but spaced apart to define 
highly air-permeable nonwoven fabric. It should be openings 16. Then, the third and fourth continuous 
understood that, in this description of the invention, the composite web members 114*i, 114*2 are bonded to- 
"liquid-resistant" material refers to the material having . Sether m an overlapping relationship utilizing hot melt 
a sufficient degree of water-repellence to prevent liquid 40 type adhesive (not shown) along the inner side edges of 
excretion from easily penetrating therethrough with the the respective pairs of overlapping crests 103a It 
diaper being worn on the wearer's body, should be understood that these inner side edges may be 

Referring to FIG. 1, the diaper 10 has two pairs of Icft not bonded, if desired, 

wing-tike flaps 20 extending outward from laterally The third and fourth continuous composite web 

opposite sides of the waist line, respectively, and free 45 members H4*i, 114*2 are cut transversely thereof along 

ends of tape fasteners 21 attached to respective rear side imaginary lines 104 vertically dividing the respective 

wing-like flaps 20 may be adhesively secured to the P^rs of overlapping crests 103a in halves. This step of 

backsheet 12 on the front side to erect the diaper 10 cutting may be performed with the third and fourth 

around the wearer's body. continuous composite web members 114*i, 114*2 being 

Now the method of the invention will be described 50 placed on the uppermost layer of the continuous diaper 

by way of example in reference with FIGS. 3 through 6. web which comprises a plurality of individual diapers as 

Referring to FIG. 3, first and second continuous illustrated by FIGS. 1 and 2 (except for absence of the 

elastic members 17ft 176 both maintained under elonga- second topsheet 14) to obtain the individual diaper 10 of 

tion. are fed by traverse means (not shown) onto a first FIGS. land2. 

continuous web 114a longitudinally thereof so that said 55. The method for making such continuous diaper web 

first and second continuous elastic members 17ft 176 comprising a plurality of individual diapers 10 as ill us- 

extend along a central portion of said first continuous . tfated by FIG. 1 (except for absence of the second 

web 114a which is spaced from transversely opposite . topsheet 14) which are successively continuous with 

first and second side edges 101, 102 of said first continu- one another longitudinally thereof is well known to 

ous web 114ft said first and second continuous elastic 60 those skilled in the art from various patent specifications 

members 17ft 176 are spaced from each other trans- . and therefore details of such method will not be de- 

versely of said first continuous web 114a and alternately -. scribed here. 

describe crests 103a and relatively wide troughs 1036, While, the embodiment has been illustrated and de- 

respectively, with the respective crests 103a described scribed with respect to so-called open type diapers uti- 

by said first continuous elastic member 17a being op- 65 tiring the tape fasteners to close the waist line around 

posed to middle portions of the respective troughs 1036 . . the wearer's waist, the invention will be applicable also 

described by said second continuous elastic member 176. to so-called pant-type diapers (inclusive of training 

while the respective crests 103a described by said sec- pants) having a continuous waist line, . 
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With the diaper of the invention, as will be readily 
understood from the foregoing description, the contrac- 
tile force of the elastic members extending along the 
opposite side edges of the opening and extending fur- 
ther beyond the : longitudinally opposite ends of the 
opening substantially to the longitudinally opposed 
ends of the second topsheet - (Le., the skin-contacting 
topsheet) allows the second topsheet to rise up from the 
first topsheet underlying the second topsheet most sig- 
nificantly around the opening and thereby allows the 
first and second topsheet to form therebetween a pocket 
space sufficient to assure reliable introduction of excre- 
tions. In addition^ the portions of the elastic members 
extending between the respective longitudinally op- 
posed ends and the respective longitudinally opposite 15 
ends serve to prevent the opening from lately shifting 
because said portions of the elastic members should be 
necessarily positioned along the center line of the 
crotch zone when the diaper is properly worn on the 
wearer's body, and thus excretions reliably flows 
through the opening into the pocket space. 

A pair of the sheet members having the respective 
inner edges of the. opening along which the first and 
second elastic members are independently extend and 
are fixed are placed side by side in a symmetric relation-, 
ship to form the second topsheet so that, the mutually 
opposed inner side edges of the respective sheet mem- ■ 
bers extending from the respective longitudinally oppo- 
site ends of the opening to the respective longitudinally 30 
opposite ends ofthe second topsheet can be easily sepa- 
rated from each other. Namely, the second topsheet can 
be easily torn . off so as to expose the first topsheet un- 
derlying the second topsheet over a desired extent and . . 
thereby solid excretion held on the first topsheet can be 33 
effectively scraped off. 

The method to form the elastic opening according to 
the invention allows the first and second elastic mem- 
bers attached to the peripheral edge of the opening to be 
covered with the same material used as that for said 
second . topsheet and thereby allows formation of the 
seemly elastic opening to be facilitated. 

What is claimed is: 

1. A method of forming a disposable diaper, with an 
elastic opening which comprises the steps of 

(A) feeding first and second continuous elastic mem- 
bers (17a, 176) both maintained under elongation 
onto a first continuous web (114c) longitudinally 
thereof so that said. first and second continuous, 
elastic members (17* . 176): extend along a central 50 
portion of said first continuous web (114a) and are 
spaced from transversely opposite first and second . 
side edges (101^ 102). of said first continuous web, 
said first and second continuous elastic members 
(17<b. 176) -are spaced: from each other transversely 55 
of said first continuous web (114c) and alternately 
describe crests (103a) and relatively wide troughs 
(1036) with the respective crests (103a) described 
by said first continuous elastic member (17a) being 
opposed to middle portions of the respective 60 
troughs (1036) described by said second continuous 
elastic member (176) while the respective crests 
(103a) described by said second continuous elastic 

• member: (176) are- opposed to middle portions* of 
the respective troughs (1036) described by said first 65 
continuous, elastic member . (17a) and simulta- 
neously bonding said first and second elastic ill cm* 
bers to said first continuous, web (114a) with use of 
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adhesive in order to form a first continuous com- 
posite web (1146); 

(B) bonding a second continuous web (114c) to the 
: first continuous composite web (1146) over an area 
' thereof within which the first and second continu- 
ous elastic members (17a, 176) are fixed to the first 
continuous composite web (1146) in order to form 
a second continuous composite web (114o0; 

(C) cutting away portions (U4aj) of the second con- 
tinuous composite web in the space defined be- 
tween the first continuous elastic member (17a) and 
the second continuous elastic member (176) so as to 
form cutout lines (16a) destined to define openings 
(16) and to also thereby form third and fourth con- 
tinuous composite web members (114* 1 and 114ei); 

(D) longitudinally shifting said third and fourth con- 
tinuous composite web members (114ei and: 114*2) 
relative to each other so that respective crests 
(103a) of said third and fourth continuous compos- 
ite web members (114*i and-414*2) are symmetri- 
cally opposed to each other in an overlapping rela- 
tionship transversely of these third and fourth con- 
tinuous composite web members and respective 
troughs (1036) thereof are also symmetrically op- 
posed to each other but spaced apart to define 
openings (16); and 

(E) cutting said third and fourth continuous compos- 
ite web members (114*i and 114*2) transversely 
thereof along imaginary lines vertically dividing ; 
the respective pairs of overlapping crests (103a) in 
halves. 

2. The method as cited in claim 1 wherein said step D 
includes the step of bonding said third and fourth con- 
tinuous composite web members (I14*i and 114*2) to- 
gether in said overlapping relationship to each other 
along inner side edges of said overlapping crests (103a). 

3. A method of forming a disposable diaper with an : 
elastic opening which comprises the steps of 

(A) feeding first and second continuous elastic mem- 
bers (17a 176) that are both maintained under elon- 
gation onto a first continuous web (114a) having: 
transversely opposite first: and second side edges 
(101, 102); lonmtudinally thereof so that said first 
and second continuous elastic members (17a, 176) 
extend along a central portion of; said first continu-: 
ous web (114a) which is spaced from said trans- 
versely opposite first and second side edges (101, 
102), said first and second continuous elastic mem- 
bers (17a, 176) being spaced from each other trans- : 
versely of said, first continuous web (114a). and. 
alternately describing crests: (103a) and ; wide: 
troughs (1036) having middle portions, the respec- 
tive crests (103a) described by said first continuous 
elastic member (17a).being opposed. to said middle 
portions of the respective troughs (1036) described 
by said second continuous elastic member (176) 
while the respective crests (103a) described by said 
second continuous elastic member. (176) are op- 
posed to middle portions of the respective troughs 
(1036) described by said first continuous elastic: 
member (17a) and simultaneously bonding said first 
and second elastic members to said first continuous 
web (114a) with the use of adhesive in order to 
form a first continuous composite web (1146); 

(B) bonding a second continuous web (114e) to the 
first continuous composite . web (1146) over the 
area thereof within which the first and second 
continuous elastic members (17a, 176) are fixed to 
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the first continuous composite web (114*) in order 
to form a second continuous composite web (1144); 

(C) cutting away portions (114rfi) of the second con- 
tinuous composite web in the space defined be- 
tween the first continuous elastic member (17a) and 5 
the second continuous elastic member (lib) so as to 
form cutout lines (16a) destined to define openings 
(16) and to also thereby form third and fourth con- 
tinuous composite web members (114ei and 114*2); 

(D) longitudinally shifting said third and fourth con- 10 
tinuous composite web members (114ei and 114^2) 
relative to each other so that respective crests 
(103a) of said third and fourth continuous compos- 
ite web members (114ei and 114*2) are symmetri- 
cally opposed to each other in an overlapping rela- 15 
tionship transversely of these third and fourth con- 
tinuous composite web members and respective 
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troughs (1036) thereof are also symmetrically op- 
posed to each other but spaced apart to define 
openings (16); bonding said third and fourth contin- 
uous composite web members (114ei and 114*2) 
together in an overlapping relationship to each 
other along inner side edges of said overlapping 
crests (103a); and 
(E) cutting said third and fourth continuous compos- 
ite .web members (114*i and 114<?2) transversely 
thereof along imaginary lines vertically dividing 
the respective pairs of overlapping crests (103a) in 
halves. 

4. The method of claim 3, wherein in step (D) said 
first and second elastic members (17a, 176) intersect 
each other at longitudinally opposite ends of each said 
opening (16). 

* * » ♦ * 
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